Expanded Polytetrafluoroethylene stent graft encapsulation reduces intimal thickening regardless of stent design  by Rogers, C. et al.
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adrer~rgtc stress, which may not be visible dunn 0 coronary ang~ography 
at rest, Tl'm Impa~ o! admnoglc stm~s on disstohe snd systohc tunchon in 
patients IP) with MA has not been Investigated so far 
M~_t/'lo~: In 3t P with MA and 23 P without MA dobutammo shess- 
~L~ho~ll1~l~raphy was performed with incremental doses of 5, 10, 20, 30 and 
40 t~g/k~ even/thre~ minutes, At the different stages venous e¢l~cor~o- 
graph,: and Dopp~f-echocard~olT~ph~c perameters of left vontrlcu!ar Sy~lehc 
and rbastolm tu~'tmn were assesS ,  
Res~/ts: White them were no s~gnd!¢ant differences between groups at 
rest they ex~l~ slgnd~cant changes 01 diastolic luncllon at pe~k exerc=se 
Decelet'al~onl~me ln'~! t94 ~ t3 137 ~ =l p - O~Oi 
I S ~  mE1sat~n t~m Ima) ~1? ~ 1 ~ ~] ~ 6 p l o ~ i 
IEle~tlOn~aCl~0n I%t 73 ~ 11 75 ~ 9 ns 
Rate p~re~um p~Odu~ (1~pm • mmHg 30 74.~ 31J30~ a e, 
Pa l l l~ca l  changes of ~astoll¢ h.mc~on m P with MA occurred at a 
tale el 20 pg,~gAmin return  0 m a late-pressure.product of 20,000 I~m . 
IO.R1H~. 
Cor, ct~or~.  In patients wtth minimal arteriosclerosis diastolic lunchon 
iS s~gn~t~ntly affected by a~enefg~ stress. As petholog=cat changes el 
d~astokc lunclion sen, e as an eady in.cater o! myocardial tschem~a the re- 
sulls p~nt to dynamic co~onan/steno~es as a poter~al source of myocardial 
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~ Surface Hepadnization Profoundly Decream 
Acute Thrombosis on Crown and Mini-Crown 
S lents  in  the  Baboon Ar fe r iovenous  Shunt  Model  
NA.F. Chronos. C.P Markou. J. KOCS=S r. G Uanos;, S.R. Hanson. Emery 
Urut~tsdy. Atlanta. GAL USA: ' Con~s Coq3oratmn. Warren. NJ~ USA 
Thrombos~s complQtes lhe use of melalhc stents, yet stents are mo'easm0tY 
deployed ,n smaller vessels and m h~gh-nsk paffents. As a strategy tot reduc- 
ing slent lh rOml~ty ,  we irwest~gated the Carmed~ B~o~ Surtace 
(CBAS) on Crown and M~m-Crewn (k~C) stents ~l'~ct't were O..='s=gned to pro- 
m~'eased structural support and enhanced tlexdl~hty Thrombo~s was 
assessed by conbnuous 1 t t-lndmm-platelet ~magmg over 2 hours after stent 
~131eymeflt rnto AV shunts m baboons under condlt~3ns of wldely varying 
slent diameter and blood flow - ,'~nd~t~ons which s~mulated stent apphc~t,,ons 
in beth small and medium-sized artenes. 
S,~flt I~amete~ B~cod ffo~ WaJI shear P~atelet ~'epe~ed 
Imrn) ~m~rmn) rale Is¢~c ~ ! (p~ateleLs . 10 ~) 
Crown($) 32' tOg 530 22 ~ 03(~$E) 
CBAS (2t) 3 2 10-=100 50.-530 0 
M-C (S) 32 100 530 25 ~ 04 
CBAS 115) 20-32 24--100 530-921 O 
CBAS abolished platdlet hrombus tormat~on for Stents of all diameter, and 
under all flow conditions Thus. slent hepanmzat~on may profoundly mhtb~1 
thrombosis in the thrombogenic milieu assooated w~th smaller vessels and 
acute coronary syndromes 
MelhoO B stonta coaled with 5 ~m of pure gold and 8 steflt~ coateO wtlh 
gold mch,chng 1% silver were tes~,d against 8 stainless steel ¢o~tm~ stems 
O| the sanl~ typ~ tn a human st~ls model w~ the no~.ant.,coagulaleo b~oo~ 
o! heallhy volunteem. After 5 mm of blood (~,~I~¢I, the I 1 ~  weight was 
measure(t for each Qlloy al~ electrot, mcmscopy was Performed 
Results: Thrombus ma~ Pet unit length for the different a!toys was 
(~,g/mm, mean ~. SD): Sleet 195 ~ 7, Gold 79 :~ 3, G01d * t% S~k, er 




Conclusion Coating coronary sleflts with a thin layer ot pure gold prOvlOes 
,mprovements in both thrombogemcrty and fluoroscopic ws=l~tffy The ack:~- 
I~on at silver increases the ~romOogen~mly, presumably because ot altered 
surface charge characlenslcs. 
• In f luence o f  "D iamnd- l i ke"  and  Gold  Coat in9  on  
Plat~lof  Ac l ivat ion :  A F low Cytometry  Ana lys is  in 
a Pu lsed  F loat ing Mode l  
c I~ylhlen', K Gulensohn a, P Kuhnl 2, C,W, Harem', E All "~, W Tortes ~ 
' Deptot Card~tog~, Un,~rs~ty Hot.tat EppenOort. Harr~urg. Germany: 
: De~ at Transtus~n Meotone & Transplantation Immunok:tg~ Umver~ 
Ho~ Eppen~ott HamDurg, Germany; 31 ~ Khnlk, KIm4kum recht5 
der Par. Tectm~sche Un~versttat Munchen, Germar~ 
Platelets are revolved m acute and subacute mrombof~c occlusions and the 
process of resteneszs of stentsm coronary arrenes. Several stem demgns 
and coatings are under investigation to solve this problem In an =n vnro model 
at stent thromt~:~LS ~e ctves~g~ed two d~ffereni stent designs, uncoated and 
w~th a covalent "diamond.like" coating (DLC) and wn'h gold coating (GC). 
Mettmd: Coronary stents (each n = 10) were placed m parallel sdlcon 
lubff~s w~l  c~rculatlng cltrated pt~.telet nch plasma (PRP) to measure 1 ) 
platelet acl~al~on (PA) vs control without trent 2.) influence of DLC on 
PA 3)  influence of GC on PA and 4)  I~me untll trent th ror r~m (TST) 
PA was quant~ed by the express=on of activation dependent glycoprotems 
tGP) on platelets. For flow cylometnc analysis monoclonal ar~bodlas CD4 ta 
(GPIIbllltat. CD42b (GPIb), CD62p (GMP-t 40) and CD63 (GP53) were used. 
Recui~s Within 2 mm after =an oi orculatmn, the expressren of CO62p 
and CD63 me'eased Uncoated stenls led to more PA than coated stems 
ResultS after tO rmn are expressed as mean channel fluoresrenCe ml'ens~ty 
(MCFI). 
Control Uncoatet3 DLC Uncoaled GC 
C062p 137:15  547".62 390:47  49fi*. 14e 34st  103 
CO63 138:17  432:41  313-~24 647=147 435±91 
TST (ram) I17 : t6  186-.18 137±42 141~43 
MCFI OLC v5 control p . 0 0001. DLC ,~. uncoa?~ p - 0 0001 OC v~ uncoated p . 
00r TST OLC,~suncoaledp- 00001 GCvsurc'OaTedp=ns CO41a~CD42b 
nol ShOw s~cjr~hcanf cnal~:es 
ConcluSiOn In our ,n vitro model PA was significantly reduce0 by OLC 
and GC TST was prolonged by DLC These new stent ck;s~gns eem to be 
promtsmg, 10ut urther expenmental and chmcal cnvest=gahons are needed 
• Thrombogen ic i ty  o f  Sta in less Steel  Coronary  
Stents  Wi th  a Complete ly  Go ld  Coated  Sur face  
RA Herrmann, A. Rybnikar, A. Resch, B. Markt, E. All, A. Stemberger ~ 
A. Schomig. I. Meal. Khntk and Deutsches Herzzentrum. Germany: 'Inst. tur 
Exp. Chirurgie. Khnikum rechts der Isar, Techmsche Umversitat Munchen. 
Germany 
Background: The interaction of the metallic surface of coronary artery stents 
with blood plays an important role in thrembus forma:ren. Thrombus adhesion 
to the slent may play a role in subsequent long-term restenosis of the vessel. 
Medical graC,~ 316L steel is a commonly used matenal for coronary stents 
with excellent mechanical properties but reduced fluoroscopic visibility in 
thicknesses apprepnate for good mechanical support (50-80 pm). Gold has 
6x the radionpacity of steel so 5 i~m (inside and outside) nearly doubles the 
radioopacity of a 80 tAm-thick steel stent. Other meta!s, such as tantalum. 
are highly visible but compromise vessel lumen vlsua,zation. 
~ !  Expanded Po ly te t ra f luoroethy lene  Stent Graft  
Encapsu lat ion  Reduces  Inttmal Th lc l~n lng  
Regard less  o f  S lent  Des ign  
C. Rogers. O Y Tseng. PH. Gingras, T Karweskl, P Martakes. 
ER  Edelman Massachusetts Institute ot Technolog]~ Carnbndge MA: 
Atnum Medical Corp. Hudson. Nil. USA 
The design ot bare metal stents dictates brolog~c responses to implantatvon. 
We used expanded Polytetrafloureethyleno (ePTFE) encapsulated stents to 
determine whether chan~ng a metal stont to a polymer-metal stent graft 
would alter stent-induced injury, with the encapsulating polymer preoommat- 
mg over metal configuration. 
Steel stents of 2 designs known to provoke differing degrees of intmlat 
growth, corrugated nng (CR) and slotted tube (ST). were deployed w~th 
(CR+, ST+) or tmthout (CR . ST- )  ePTFE enr-aFsutatton in iliac arlenes 
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ePTFE encapsulation, independent of metal slont design, while medial nron 
was unaffected (Table, 'p .  0.007 compared to non-encapsulated), In non- 
encapsulated sttmts, tntlmal thickening wn~ dictated by stoat design. Cell 
proliferation (BrDU) was not affected by oPTFE encapsulation, Complete 
stont thrombosis did not occur, 
CFI ,(~firll ,RT (~Qdi Cn+(28d) ST+(2Rd) 8T*(~6d) 
Intim,1 72 t 23 03 :l 16 tB ~ 3' 17 ~: 4' 13 t 2 
M0dl~l 0,;~t ~ 001 021 t;00t 0;~t "~001 0~t t00t  0,21J0,al 
Conchtstons: Encapsul,~ting metal stont~ In oPTFE nearly abolishes in. 
tlm~l thickening, in conlra~t to odvome oflo~ts of other polymer mstorial~ 
mporlod pmvlously, and allmlnales the influence of metal etant design on 
vascular mtzponsas to slanting, 
~ l " h e  Now SI I I I I  Graft  JoStan l "  FIrM Coronary 
Clinical Experience 
U, Gerckans, R, Mutler, N, Cattelnons, M Hor~l~enb~ch, E Grtlba, 
Dept~rlment o  Cnrd~ology, Hospital $1e~b~rg, S~oghurg, Gorm,qnv 
The doSfent ~ Coronaw 9tonf Graft (CgG) combines a flexible Manl (ST) wllh 
n I~yar o! oxpPmdshlo PTFE grail resigned pla~od between ~ ST (ssndwlcl~ 
technique0 The ST is available in lenghfs 01 g, 1~, 19 ned ~,~8 mm (diamalal 
el ~,5-5 ram), CGS is uniquely designed for file lrealmonl el comnan/ 
dissections, Coronary anotlwms dad bypass graft sfonosla Moreover CSL3 
might infltlanco the mstono~t~ rate favorably In order le ~ssoss tlte solely 
~lnd efftescy of this caw ~T type we enrolled 23 patients with ~5 lesions (pie; 
moan 63,~ ya~m, 10 male): 5 bypass Droll le~ions ( 20  nlm), 2 coloa,~w 
anouryms nnd g dissections ~lller PTCA CLAD: 4, RCA: 51 and g diffuse 
lesions in I~rge vassals (LAD', 3, RCA: (3, 
We implanted the CGS with a low.compliance balloon (moan s=te 3.6 
mm t 0.36 ram) and a monn inflation pressure of 11.2 i 29 elm Sleeting 
improved MLD from 1,3 mmt 037 to 3.2 mm ~ 0,41; in PTCA el lalge 
votmels or bypass gr,"dts no meier distal embollsaflon Wl~S obsowed. Within 
the covered ST segment no tissue pmlaps was ViSualized using IVU~ In 
16125 pts. 
Post PTCA treatment eonsl,~tod of ASA (100 mgtday) and Ticloptdcno (2 
.250 rag/day for 14 days), There was no mater complication within 30 days. 
Side branch occlusion was observed in 3 patients The mstonosls rate and 
long tom~ clinical follow lip Is pending 
We conclude, that the ST graft can be safely implonfod with low acute 
complications and ts beneficial In covonng coronary dissections, coronas 1
~nountms end bypass graft stnnosis. 
o, Sle,ls Costed a .   .,o,ogous 
Graft  on Intlmsl Hyperp las is  In Porc ine Coronary  
Arter ies  
K ToufouzaS, C. Stefanndis, E. Tsiamis, C Vlaehopoulos, S. Vama, 
D. Tsekoum, L, Haldl. N. Kostomitsopoulos, P. Toutouzas H~pl~okration 
Ho.~pifal, Universi~, ot Athens, G~P.oc~ 
~Ic, kgroond: Rostenosis still remain on~ of the main limitations of stealing. 
The puq)oso of this study was to evaluate the fooslbthty and efficacy ot the 
outologous veir~ graft-coated stont (AVGCS) implantation in the coronal'/ 
arteries of 12 pigs (20-2.5 Kg). 
Method~: An atnologous veto graft was removed from the nght trent log 
of the onzmal. It was tiles cleared from the boundary tissues and it was 
stabilized on the oxtoraal surtaco el a Mufftlink'" stont by 3 sutures (Pmleno 
7.0) at each end. Six coated stents were implanted to LAD and 6 to LCx, 
Twelve uncoated Mzdtilink" stoats were placed in the other branch of the 
left coronary artery serving as control group The minimal luminal diameter 
(MLD) was evaluated zmmediately attar the ,mplantation and 2 months later, 
Thereafter, the animals were sacrificed and morphomotnc measurements 
wore performed. 
Result: The procedure was easy, fast and uncomplicated. All AVGCS 
segments remained patent, except one case of thrombus formation. One 
case of thrombus formation was also detected in the control group. The 
morphometrie measurements are shown in the table. 
Group VA (;=m 2) LA (im~ 2) MIT (~o'n) M (/=m) 
AVGCS 41.22 t 231 23.95 ~ 1.57 119 52 "~ 3471 2452 ~ 1231 
3enlrol .i085 t ]22 2~01 ~ 1 ~ t 153.25 ~ 4732 10527 L 11.37 
p value NS NS 0.007 .004 
Values ate moan t SD, VA: Vess~,l area. LA: Luminal area. MIT: Maximal intimal Ihlck- 
hess, M: Thickness of arterial media 
Conclusion: The AVGCS implantation in porcine artenes is feasible, with- 
out complications. This is the first study demonstrating that coating of stunts 
by a vein graft has preventive effects on intimal thickening in this animal 
model. 
• Coating of Stente by Autologous Vascular Grafts 
Reducen the Extant of Vascular Injury In Porcine 
Coronary Arteries 
K. Toutouzns, C. Stolanndia, E, Tsinm q ~ Veins, C. Vlachopoulos, 
N Giatrakcs, E, Papsgtorg~ki, N. Kostomitl ~poulos, P, Toutouz~s, 
Hlppokmfion Hn~pttal, Athen~ Univorsit}; G ~pco 
Elnckgm~md: Although implantation el etents is favorably compared to balloon 
angiopl,sty, it induces extended vascular injury, In order to Rddmss this 
limlt~tlon, autologous ~rlorisl- or venous, coated gmlt slants were im~anlQd 
in Domino coronary nrtones and were compared to un~t~d sleot~. 
Methods: This study was performed fn t5 SwI~ (20--;15 kg), A 3--4 cm 
grail was removed from the Domino femoral allow or coph~!ic v~a for the 
preparation of the attonnl- or venous, o~ted steal respectively The grail 
was stabill~od Qh the external Stlrtace o' ,~ Mu!tilink "Menl by the applP..at~ 
of 3 sutttms (Prolong 7,0) al each end Ten adensl.coalod sleets and 10 
vonous.,.,'o~fod sleets warn implanted in ~0 comnnw artenes (group A and 
group B respectively), in addition, 10 Multi!ink" steals were p t~,  sarong 
~s rt control gro(lp, Two months alter the procedure an angtography was 
paclofmed and lha amma!s worn sacnlie~l ot histOIOgtO evaluation. In on~r 
to quanlify the depth el vascular mluW a humane !niuq/score was assigned. 
I1: dlsruptit~n of the internal elastic lamina (!EL), i2: penetration o! the IEL, 
13: disruption el the o~temal e!asft~ lamina, !4: enedtal necrosis defined as 
smoofl'~ muscle cell reduchon and presence el pycnatm nuclei. 
Re.suits: The angzographlc palamotera were simdar belween the 3 groups 
The mioP/scorn and the maximal inflmal thickness (MIT) were less in groups 
A and 13 compared In the eontrel group (P - O001 by Mann-Whl~.y test 
nnd P - 0.06 by ANOVA lost respectively). However, the mlU~ score and 
the MIT were similar between groups A and B (Table). 
table 
11 I~ 13 14 ldlT 
(,~ro~,lp A n- 13 n= 2 11224 -. 4364 
GIoup B n =- 14 e = 1 11948 ~. 35 51 
Coneol Gfotll~ e = 1 n = t~ e = 2 158 3~ *. 48 35, 
Conclusion: Coshng of slants by an autologous arterial or venous ~atl  
reduces bolh VaSCUlar mlury, which is associated with less neomhmal hyper- 
plasia. This may be the consequence of reduc.ed wall stress on the nat~,.e 
aries/duo to the existence 01 the artenal or venous graft. 
[ -~-8 - -~ Phosporylcholine Coated Stents: Angiographic 
and Morphometric Assessment tn Porcine 
Coronary  Ar ter ies  
N Matlk, J Gunn, C. Newman, D.C Crossman. D.C. Cumberland 
UmverssI), ot Shetheld, UK 
Background Phosphor~,lchohne (PC) Improves the sudace btocompabbdlty 
of metallic sudaces, such as stonts, by mimmmmg plasma protein adsorpbon 
and therefore platelet adhesion. We evaluated the angtogrephtc and mor- 
phomotec results of uncoated stainless steel DivYsio In = 10) and PC-coated 
DivYsio (n = 10) stunts in a normal porcine corenan/model. 
Methods: Each animal was randomlsed to 2 stunts. Deployment pres- 
sure was 8 aim and balloon:artery ratio 1.25:1. Angiograms IOCA) were 
pedormed pre-stent (baseline), post-stunt and at 28 days. The ammals were 
killed at 28 days and the stunted artenal segments preserved in tormalin. 5 
micron sections obtained by a process el sawing and grinding were analysed 
morphometrically using an image anatysor. 
QCA Uncoated PC-coated 
Peal slunt MLD (°o basehne artery) 112 ~ 2 115., 2 
28 days MLD (% basohno artery) 113 t 2 113 ~ 2 
Momhometry at 28 days 
Lumeo CSA (mm 2i 3 65 : O 67 427 : 053 
Neomtlma CSA tmmZ) 2 04 : 047 ~ 05 ~ C 26 
Mean ~. SEM: MLD = minimal lumen diameter: CSA = cross sectional area: 
Results: At 28 days angiographic lumen loss and neoinbma; areas were 
minimal and equal in both groups. Additional benefit of PC-coating was not 
apparent, probably due to the low inherent thrombogenicity ot the DivYsio 
steal. The DivYsio stent and PC coating are not associated with excessive 
tissue reaction and are safe. 
V @  Stent Co l lapse  Res is tance to External  Pressure: 
Comparison Between Coil and Slotted TUbe Stent 
Designs 
J. Gregoire, D.G Smith, A. Ragheb, G. Sangiorgi, D.O. Hedge. 
RS. Schwartz, D.R. Holmes, K.N. Garrat. Mayo Clinic. Rochester. MN. USA 
We have shown that modifications to a FlexStent (Cook Cardiology) when 
